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ABSTRACT
This

study was an analysis of Kenneth H. Cooper’s program or

erobics, examining the underlying principles, its potentials, and
imrrations.
The purposes of the study were:
1.

To determine the principles upon which the program was
established.

2.

To analyze current literature for evidence both contrary to
and supportive of the program.

The procedure utilized by the writer in this study was the philo
sophical method of induction and deduction.

The analysis was inter—

noted from the related literature which contained pro and con views,
jpinions and studies about, exercise physiology and related areas by
various authors.
Having studied the underlying principles and the related liters:ure, and having experienced personally the benefits of aerobic
2xerci.se, it was this writer’s opinion that the aerobics program
jould be a vital asset to any middle school, secondary school or
university incorporating this propram into its curriculum, and could
ilso be used on a limited basis in the elementary schools.

CHAPTER I

INTRODUCTION
Purpose of the Study
The purpose of this study was to analyze Kenneth H. Cooper's
program of aerobics, examining both the benefits of the program and the
possible harmful effects that might result from engaging in aerobic
exercises,
The philosophical method of induction and deduction was utilized
to analyze Cooper’s program.

Current literature was examined for

opinions and evidence both in support of, and contrary to, adopting
this program.
Cooper has been recognized as founder of the Aerobics Activity
Center, author of best-selling books on aerobic exercise, and pioneer
of the current fitness boom.

He has been recognized as the man who

introduced the word "aerobics" into America's vocabulary.

Lovell,

Chairman of the President's Council on Physical Pitness and Sports (1),
was quoted as saying, "Doctor Cooper has been a leading individual
spokesman for physical fitness", and "the person most responsible for
shifting the emphasis to endurance exercise."

Cooper was a former

space scientist, and in 1968 he authored the book Aerobics, which
sold nearly eight million copies in various editions and in nineteen
languages.

As a Doctor of Medicine his accomplishments in physical

fitness, preventive medicine and exercise physiology were well known
throughout the world.

After four years of intensive study on literally

thousands of men to determine the relationship of physical fitness to
health, he produced his first, book, Aerobics, a pharmacopeia of all
the popular forms of activity reduced to measurable amounts:
1

a capsule
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prescription of exercise for a predominantly inactive America.

His

task was 'io make the American people more aware of their need for
exercise and to encourage them to use exercise in the practice of
preventive medicine (2).,! White (3) described this problem of pre
ventive medicine:
Prevention of disease has attracted much less attention than
its diagnosis and treatment. It obviously deserves the first
priority, but it is less dramatic than surgical procedures, is
rarely asked for by the not-yet-educated public, and the doctors
are overworked simply taking care of sick people.
Cooper was well qualified for the work he faced:

he came from a

family of active people involved in medicine and nad grown up in an
atmosphere where regular exercise was important.

After he had com

pleted medical school, he continued to work in exercise physiology.
When the opportunity for research was given to him oy the United
States Air Force, it became his job to determine the effects of exer
cise on the human body, not only ao it affected pilots and astro
nauts, but also the entire work force.
He had available to him the most modern and sopnisticated test
ing equipment iu the field cf exercise physiology, as well as the
most important commodity of all:
Force personnel.

the human body, in the form cf Air

Sc, it was in the. interest of preventive medicine

that the aerobics program was first developed in the early 1960's.
Mirkin and Hoffman (4) have said:
Americans by the millions have been caught up in a new zeal to
become fit. A 1977 Gallup poll reveals that almost 30 per cent
of the adult population, or 55 million Americans, exercise daily.
That is almost: twice the percentage recorded in 1961.
The President's Council on Physical Fitness was not as optimistic
that the figures were that high, stating fewer rhan one-half of all
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adult Americans exercise with any regularity at all, and the over
whelming majority were young, white, well-educated and reasonably
affluent.
Cooper has actively supported physical education programs and
maintained a close association with processionals in the field.

He

has been truly dedicated to one of the major objectives of the
physical education profession, namely, physical fitness for all.
The major part of Cooper's background for his work had come from
Dr. Per-Olaf Astrand and associates.

Working out of the Swedish

College of Physical Education in Stockholm, Sweden, Astrand was in
volved in early research which resulted in many key discoveries
about exercise physiology.

Many of these discoveries have been the

basis from which Cooper had built his aerobics program.

Like Cooper,

Astrand*s best contribution was to the fitness of his countrymen.
Cardiovascular disorders have been blamed for fifty-five per cent
of all deaths in the United States (9).

One of the risk factors

associated with cardiovascular disease had been the lack cf exercise,
another way of saying that the majority of Americans were in poor
condition.
Astrand (5) believed, from the results of his research, that the
human body was built for action, not for rest.

He said:

This was a historic necessity:
the struggle for survival d e 
manded good physical condition, but optimal function can only
be achieved by regularly exposing the heart, circulation,
muscles, skeleton, and nervous system to some loading, that is
to say, training. In the old days the body got its exercise
both in work and at leisure. However, in our mode •n society
machines have taken over an ever-increasing share of the work
elements which were formerly accomplished with muscular power
alone. Our environment has come, to be dominated by sitting,
riding and lying. Thus, the natural and vital stimulation that
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tissues and internal organs receive through physical, work has
largely disappeared.
Inherent in the problem was a lack of motivation both to start
and to stay with an exercise program.

Generally, people lacked an

understanding of the benefits to be gained from regular exercise
and how to best design a personal program for themselves that would
insure physical fitness.
The program was also designed to be of value to the school
systems, at the university, secondary and junior high levels.

For

example, Oral Roberts University adopted the aerobics concept for its
total fitness program.

It was through the aid of Cooper that

aerobics was instituted at that university.

He served as a con

sultant in the designing of a multipurpose activity facility, which
was later named the Kenneth H. Cooper Aerobics Center.

Cooper (6)

also studied the feasibility of implementing an aerobics conditioning
program in an entire school system when he used his program at the
secondary and middle school levels.,

Later the same school system

opened its door to his program at Fort Worth, Texas, using it as a
basis for their physical education programs.
Johnson (7) has proposed a "national fitness health policy",
whose function would be to reward the individual who keeps himself
in good physical condition.

He proposed Cooper's plan of aerobic

physical fitness as the standard.

He suggested that an individual

who passed the "excellent" rating in the aerobics testing should be
allowed a $500 tax rebate at the end of the year.

If the person

passed the "good" rating, he should receive a $300 rebate.
There has also been widespread interest in aerobics throughout
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the world.

In places like Hawaii, Japan, Korea, China, Indonesia,

Germany, South America, Holland, Russia and Canada, in addition to
the United States, the interest in Cooper's aerobics and physical
fitness has been high.

Cooper has built an "Aerobic Center" in

Dallas, which became a center for providing data on physical fitness
to the worid-

This center was divided into three parts:

the Cooper

clinic, which gave physical examinations and made recommendations
for health maintenance; the Institute for Aerobics Research, which
studied the role of exercise in coronary disease prevention; and the
Aerobics Activity Center, a members-orly facility which offered
supervised exercise programs.
Trends of this nature have indicated an increased interest in
preventive medicine and, as a result, an interest in Cooper’s
aerobic program.

Therefore, an analysis of Cooper's program of

aerobics was undertaken to determine the underlying principles,
potentials and limitations, with particular emphasis on its three
foundational principles:

(1) the role of oxygen, (2) the point sys

tem, and (3) the training effect.

The findings of the investigator

were then summarized and recommendations were made.

Delimitations
1.

In this study an exploratory procedure was used in collecting
material.

2.

An examination was made using the opinions of authorities in
favor of and opposed to the physical fitness program.

3.

A philosophical approach was used to analyze the content.
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Limitations
1.

The writer used the existing resources of the University of
North Dakota to collect the information.

2.

Due to time and economy restrictions, not all the available
resources regarding aerobics were pursued.

3.

The sources cited in this study were analyzed and evaluated
from the writer's background and knowledge in the area of
physical fitness.

Definitions
Aerobics - variety of exercises that stimulate heart and lung
activity for a time period sufficiently long to produce beneficial
changes in the body.
Training effect - the changes induced by exercise in the various
systems and organs of the body.

The training effect is the goal

of an aerobic conditioning program.
Isometric ~ a type of muscular contraction resulting from the exer
tion of force against an immovable object.

The tension increases

but the muscle length remains constant (static contraction).
Isotonic - a type of muscular contraction resulting from the exer
tion of force, against a movable object.

The tension remains con

stant but the muscle length changes (dynamic contraction).
Hemoglobin - oxygen-carrying red pigment of the red blood corpuscles.
Oxygen consumption - the amount of oxygen the body requires to
perform a particular activity.

Oxygen consumption is also a means of

measuring the calories required to perform a specific activity.

7
Hypokinetic disease -• any medical complaint or illness resulting
from lack of exercise.
Stress - the rate ol wear and tear on the body.
Endurance fitness - or working capacity - the ability to do prolonged
work without undue fatigue.
Anaerobic - refers to exercises that demand reasonable amounts of
oxygen but are cut short voluntarily, and those that demand ex'or’”
bitant amounts of oxygen and are cut short involuntarily.
Passive Fitness - that sort of fitness characterized by the nonexerciser.
Exercise - functional activity of the muscles, voluntary or other
wise.
Foundational - base; that upon which anything is founded.

CHAPTER II
THE PRINCIPLES OF AEROBICS
What role did oxygen play in body function?
Cooper made it clear that the key to the whole aerobics program
was oxygen.

He believed the only type of exercise that would im

prove the cardiovascular-pulmonary systems consistently was known as
"aerobic exercise".

This designation applied to exercises that de

manded large amounts of oxygen, arid distance-running, cycling,
walking, and swimming were excellent examples.

In order to meet the

demands of these exercises the body must be conditioned to respond
to an increased need for oxygen.

When this level of fitness was

attained the cardiopulmonary system improved and the oxygen transport
system became more efficient:.

Stating it another way, the body

required energy for activity ait# produced energy by burning food
stuffs.

The burning agent was oxygen.

James Fixx (8) agreed with

Cooper when he said:
When oxygen is in short supply, as it is to some degree in all
running, part of the reaction is anaerobic (without oxygen). In
completely oxidized compounds, such as lactic acid, therefore
accumulate and an oxygen debt is increased. In order to com
plete the breakdown of these compounds, your body must "pay
back" the necessary oxygen. The function of the lungs, heart,
blood vessels and blood is simply to get oxygen from the air
to your 600-odd muscles so this can happen.
Cooper compared the above action to an aircraft which stayed
within the atmosphere and used the oxygen in the air to burn its
fuel, the fuel being food and the flame being oxygen.
The problem arose in that the body could store food, but it
could not store oxygen; therefore it needed to replenish its supply
constantly, and as a result inhalation and exhalation kept the supply
8
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coming in.

If the supply of oxygen was suddenly cut off, the body

would not. last more than a few minutes and would cease to function.
So, getting oxygen to the body tissues was the basis for conditioning.
Shepard (Mirkin 4), a researcher at the University of Toronto, showed
in his studies that the crucial factors in oxygen utilization were
the ability of the heart to push blood to the muscles and the ability
of the muscles to extract the oxygen from the blood.
Cooper then elaborated on the role of oxygen with regard to
the body systems.

He described the body system that processed and

delivered oxygen as "one huge, magnificent, wondrous assembly line,
complete with receiving lines to dispose of wastes and the most
beautiful engine ever conceived to keep all of it moving (9).”
The role of oxygen began in the lungs.

Air was taken into the

lungs where the oxygen was removed and transferred to the bloodstream
for distribution throughout the body.

Cooper compared this process

to a dairy where bulk milk came in, cream was separated from it,
then bottled and sent off on an assembly line for distribution.
Empties came back on another assembly line, were flushed out, then
returned to the first assembly line to receive, more cream arid start
the process all over again.
Oxygen was compared to the "cream" breathed into the lungs.
Once bulk air came into the lungs, the oxygen was removed and "bottled"
in the red blood cells.

This oxygen war stored in the hemoglobin

inside the cells and delivered by means of the bloodstream to
various parts of the body.

At the tissue

level, the ‘bctr1.es1' gave

up their oxygen and picked up carbon dioxide which in turn was
carried back tc the lungs to be exhaled.

After the waste was removed

iO

the "bottles" picked up more oxygen to transfer to the tissue level
again.

Of course the body needed a sufficient supply of oxygen at

all times to produce the energy
ficiently.

by which the body might work ef

As Karpovich (10) said, "Maximum

on the degree of physical fitness."

oxygen intake depends

Higdon (11) expanded this

thought when he said:
When you exercise your muscles, your circulation increases.
Your heart beats stronger to furnish more oxygen to the muscles
and remove waste material. As your cells receive oxygen faster,
you begin to feel better.
Therefore, each activity was selected according to the amount
of oxygen required to perform the activity.

The more oxygen a per

son used to perform the activity , the greater the likelihood that
the activity would actually contribute to physical fitness.

Why was the program designed to increase the flow of oxygen?
In the aerobics program, several activities were suggested as
methods for developing physical fitness.

Each activity was selected

according to the amount of oxygen required to perform that activity.
The more oxygen a person used to perform the activity, the greater
the likelihood that the activity would actually contribute to physical
fitness.

Cooper (9) suggested that physical fitness was best de

veloped in aerobic activities or those activities that could be con
tinued for a long time without building up an oxygen debt.

As a re

sult, aerobics had been designed to increase the flow of oxygen be
cause of the need to get enough oxygen to all parts of the body, in
cluding all the small, hidden and infinite areas where food was
stored.

Cooper said that because in some bodies the means for

li
delivering the oxygen was weak and limited in its resources, the
energy demands surpassed the body's capacity to produce it.

Most

people had the capacity to perform ordinary daily tasks but when
these activities were increased in their energy demand, the tasks
became too vigorous to keep up.

The spread between the minimum

requirements and the maximum capacity was the measure of fitness.
The more physically fit one was, the greater the spread.
a low level of fitness, there was a low spread.

If one had

In some cases the

minimum and maximum levels of physical fitness were almost the same.
In order to produce more energy, more oxygen needed to be delivered
to the ceils because getting oxygen to the body tissues was the basis
for conditioning.

Haskell (12) supported Cooper's position:

But from a health standpoint, particularly when you're
using exercise for weight control and cardiovascular fit
ness, the common denominator is the oxygen transport cap
acity of the cardiovascular system and only aerobic exer
cise stimulates that capacity.
He went on to say:
The feeling that a healthy person gets when he is "short
of breath" has nothing to do with his lungs but is related
to the inability of his heart and blood vessels to transport
enough oxygen to the working muscles.
The aerobics program was designed to help people to get the
kinds of exercise chat would demand oxygen and force the body to
process and deliver it, and this meant an increased capacity of the
cardiopulmonary and the cardiovascular systems to get more oxygen to
the body systems,

de Vries (13) st

d:

It is an interesting biochemical fact that the loading
of carbon dioxide into the blood at the tissues con
siderably aids the union ' g of oxygen from blood to
tissues. The reverse i
.iso true in the lungs: the
unloading of carbon di .de in the lungs aids the loading
of oxygen into the blood.
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Therefore, It was important for aerobics exercises to increase
the maximal amount of oxygen that the body could use at any given
time.

As Jaxvall (14) put it, "the key is to saturate your 60

billion cells with a nourishing supply of oxygen through the blood
stream."

The greater the oxygen transport ability, the greater the

maximum energy output of the body.

VThat constituted an exercise as being aerobic?
The word aerobics was defined by Webster's Dictionary as
"living, active, or occurring only in the presence of oxygen."
Cooper expanded this definition of aerobics somewhat when he used
it with regard to exercise to mean "promoting the supply and use of
oxygen."

In his book The New Aerobics (15) he defined aerobics as

follows:
Aerobics (pronounced a-er-o-biks) refers to a variety of
exercises that stimulate heart and lung activity for a
time period sufficiently long to produce beneficial
changes in the body.
The key to aerobic activity was the understanding that an in
active body deteriorated.

In order to prevent that decline, the

body systems must become more active, and produce more energy.

Con

sequently, more oxygen needed to be delivered to the cells to pro
duce that additional energy,
Cooper went on to describe aerobics as exercises that demanded
oxygen, without creating a great: oxygen debt, and these were the
kinds of exercises in which one should concentrate.

Some of the

exercises he listed as being typical aerobic exercises were running,
swimming, cycling and jogging (along with many others).

He went on
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to explain chat all aerobic exercises were similar in that they made
one work hard, and they demanded plenty of oxygen..

Cooper explained

that the main objective of an aerobics program was to increase the
maximum amount of oxygen that the body could process within a given
time.

This would have increased one's aerobic capacity.

This ability

to increase one's aerobic capacity depended upon his ability to
"(1) rapidly breathe large amounts cf air, (2) forcefully deliver
large volumes of blood and (3) affectively deliver oxygen to all
parts of the body(15)."

He condensed this by saying that aerobic

capacity depended upon efficient lungs, a powerful heart and a good
vascular system.

Therefore, because this reflected the condition of

these vital organs, the aerobic capacity was the best index of overall
physical fitness.

As long as the exex.ise was of sufficient in

tensity and duration, it could be classified as an aerobic exercise.

Why were aerobic, exercises considered to be foundational in
their nature?
As one surveyed Cooper's writings, it became, quite evident that
he considered the cardiovascular and the cardiopulmonary systems
basic to aerobic fitness.

Any type of exercise that did not make a

demand on the lungs, heart and blood systems was not considered to
be foundational in its nature.

In his introduction to Aerobics (9),

Bohannon said;
According to our present understanding of the matter, it
is much more likely, in the absence of organic disease
elsewhere, to depend on the capability of the cardio
vascular and pulmonary systems ^o withstand the stresses
of modern livir .
This indicated immediately that Cooper would be laying a great
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deal of emphasis on keeping these systems in shape and that having
done so, it would be basic to the entire program.
In his first book, Aerobics, Cooper (9) defined three types of
fitness:
1.

passive fitness - which represented the non-exerciser.

He

said there was nothing wrong with him, but that there was
nothing really right with him either, and without, activity
his body was essentially deteriorating.
2.

muscular fitness - this type had the right motives but the
wrong approach.

They believed that muscular strength or

agility meant physical fitness.

Cooper believed that physical

fitness could never be achieved if the exercise program was
directed only at the skeletal muscles.

Montgomery, Titton and

Johnson (16) found when investigating aerobic capacity and. its
limitations that the more muscle mass involved, the greater the
values for oxygen intake.

'This being true, a person would have

to have a good endurance capacity to supply efficiently the
larger muscle mass involved.
3.

endurance fitness - which Cooper considered to be the best
kind of overall fitness.

He classified this as the ability to

do prolonged work without undue fatigue.

It took into con

sideration the absence of any ailment and it had little to do
with pure muscular strength.

It had more to do with the overall

general health of an individual.
fitness should be one's goal.

Cooper believed that endurance

He said it would assure all the

benefits of the training effect, improving not. just the muscles,
but the lungs, the heart, and the blood vessels.

It would be the
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foundation upon which all forms of fitness should be built,
He illustrated the foundational nature of aerobic exercise
by relating a story about a colleague who was testing volunteers
for a special project in which these men. would need to be in the
best possible condition.

Two of these men had normal builds but

the third man was definitely muscular.
ercise.

The first man did not ex

The second man did nothing regularly except ride his

bike three miles a day to work and back.

The third man was def

initely muscular and worked cut one hour a day* five days a week,
with isometrics and weight-lifting.

After the men had taken their

treadmill test, it was found that the weight lifter and non-exerciser
were only able to last for five minutes, while the cyclist was
still going strong at ten minutes.

Cooper used this story to il

lustrate that the best kind of exercises were those that made de
mands on the lungs, heart and blood systems.
Cooper did not know of any way one could take a strictly
muscle-producing exercise and change it into an oxygen-demanding
activity so that it could produce a training effect and earn points.
If the exercise was not oxygen-demanding, then tt was not a foun
dational exercise.

White (17) agreed with Cooper on the importance

of the circulatory and respiratory systems as he said, "Conditioning
the heart and lungs is the key to all-around fitness and the ability
to perform under ordinary circumstances and in stressful situations„
Basically, Cooper broke down exercise intc four categories (9)*
Those that tense muscles without producing mov^cil, while
demanding little or no oxygen; those that tense muscles to
produce movement without demanding much oxygen; “hose that
demand a lot of oxygen but are over too quickly to pro-
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duca a definite training effect; and those that demand suf
ficient oxygen and last long enough to produce a definite
training effect.
The four categories represented isometrics, isotonics, anaerobics
and aerobics, respectively.
He did not consider the first three categories as foundational
in their nature for the following reasons:

first, isometrics,

which was a type of muscular contraction resulting from the exer
cise of force against an immovable object, was considered not to pro
duce much movement or demand appreciable amounts of oxygen.

There

fore, since isometrics affected only the skeletal muscles, they did
not have much effect on the heart, the lungs or the blood systems.
As a result, they did not demand enough oxygen to produce a sig
nificant training effect.

Cooper agreed that isometrics built bigger

muscles but there was no evidence to indicate that the blood supply
to them improved.

Thus, all that the exercises were really doing

was imposing extra weight on the cardiovascular system that had not
been trained to support it.

Lenz (18) agreed with Cooper when he

said, "Isometrics done correctly will enhance strength, but can do
nothing for endurance; nor are sufficient calories used to have any
impact on weight loss,"
Second, isotonics, which was a type of muscular contraction
resulting from the exertion of force against a movable object.
Some of the exercises in this category were calisthenics and
weight-lifting.

Isotonics were preferable to isometrics because

they exercised muscles over a range of motion, but they still did
not demand enough oxygen and were mostly aimed at the skeletal
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muscles.

Cooper believed that calisthenics were just the bricks

that went on cop of a well-developed cardiovascular system.
Third, anaerobics, which he classified in two categories:
those that demanded reasonable amounts of oxygen but. were cut
short voluntarily, and those that demanded exorbitant amounts of
oxygen and were cut short involuntarily.

Both of these classifi

cations did not bring an individual into a steady state, and again
would not be classified as basic (foundational).
Fourth, the last category, represented aerobic exercise, and
Cooper said (9):
These are the foundation exercises on which any exercise
program should be built. These exercises demand oxygen
without producing an intolerable oxygen debt, so that: they
can be continued for long periods. They activate the
training effect and start producing all those wonderful
changes in your body.
Cooper believed that the recent rash of record-breaking that
has taken place both in amateur and professional athletics has been
due partially to aerobic or endurance training exercises and thus
he recommended them as foundational exercises; he believed that en
durance training could be recommended for any sport even if it did
not require endurance.
Cooper

’•'u <-•

■..

' :

’ out.

:

training

xn;

was nothing wrong with exercises that were aimed solely at the
skeletal muscles as long as these exercises were done in addition
to aerobic exercises aimed at the vital organs of the heart and
lungs:

He felt that if skeletal exercises were done in place of

taaic aerobic exercises, the proper procedure was being reversed:
building up non-essential muscle tissue at the expense of the
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essential systems that nourished them.
Therefore, it was obvious that he. believed that aerobic ex
ercises were foundational and were considered to be a ''must'1 when
setting up a program of physical fitness.

He said (9), "While

you

can’t benefit your basic health much by performing muscle exercises,
you can benefit your muscles by performing basic health exercises,
aerobics.

It’s an inevitable by-product.”

As far as Cooper was

concerned, aerobics was foundational to physical fitness, this type
of fitness oeing the most important for the individual's very life
depended upon these vital organs.

Brynteson (19) in discussing

Cooper’s program, said, "Tills program is a measurable,

system of

exercise designed to increase the capacity of the cardiovascular and
respiratory systems,

What effect did inactivity

have on the body systems?

"You can get used to anything." This is indeed a for
tunate attribute. You can get used to heat, cold,
high altitudes, heavy work - and to inactivity as well.(5).
Cooper considered inactivity to be any medical complaint or
illness resulting from a lack of exercise, also known as hypoW ’wfh-

-H

op

Vrpofie rid Raab

’a r.

hypokinetic disease thoroughly and defined it as the whole spectrum
of inactivity which included somatic and mental derangement.
Drawing from their many sources, they came up with results which
showed that those who were active suffered less from coronary heart
disease than did the sedentary.

Diseases that showed up more fre

quently in the sedentary were ulcers, diabetes, and other internal
conditions.

Most of the low back pain was due to a lack of exercise.
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Those that were sedentary found it more difficult to adapt to stress
and tension.

They also had more problems with being overweight and

with high blood pressure.

Generally, the inactive were weaker, less

flexible, with smaller breathing capacity.
Other research tended to support Cooper’s ideas of inactivity,
including a number of population surveys which indicated that in
dividuals with active jobs had a much lower incidence of coronary
heart disease tnan those whose jobs were more sedentary.

It seemed

the more active individuals were not struck as hard with disease
when it did happen, and their mortality rate was lower (21).
Glueck (22), in his studies on inactivity, also indicated a
small development of atherosclerosis which could start even in
childhood.
Cooper considered an inactive body to be deteriorating.

The

lungs became inefficient, the heart grew weaker, the blood vessels
became less pliable and the muscles lost their tone.

This opened

or made the body vulnerable to any number of illnesses.

Inactivity

caused individuals’ whole cardiovascular systems to shrivel and
become inefficient.
Some of the symptoms of an inactive life were (9):
Yawning at your desk, that drowsy feeling all day, fal
ling asleep after a heavy meal, fatigue from even mild
exertions like climbing stairs, running for a bus, mow
ing the lawn or shovelling the snow. You can become a
social cripple, "too tired" to go out to dinner with
your wife, "too tired" to do anything except sit at
your desk or watch television, and maybe you're even
getting tired doing that. And the final clincher,
"I guess I'm getting old."
This type of person Cooper described as being in "poor"
condition and as a result he rated the same as the ten "primary" risk
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factors listed by the American Heart Association (2).

A study by

Fletcher and Cantwell (23) listed a number of risk factors and among
these, was physical inactivity.

In fact, the lifestyle of their

subjects was one of inactivity.
As a result, it would appear that activities which involve
even a light or moderate amount of physical response as well as a
consistent performance routine would be favourable in combating a
life of inactivity.
In his research, Cooper dealt with a large number of cardio
vascular conditions and other ailments, of which many seemed to be
closely related to a lifetime of inactivity .

Some of these con™

aitiorxs were rheumatic fever, high blood pressure, congenital heart
disease, rhythm irregularities, arthritis, lung ailments, coron
aries, as well as diabetes and ulcers.

Each of these ailments he

found to respond to an active program of aerobics.
Cooper used personal stories to illustrate the results of
inactivity in a number of his subjects.

One of his best examples

was Ben Kartman, a fifty-seven year old man who had

up. operated

on for a bleeding ulcer and had four-fifths of his stomach removed.
Ben's past history of activity was almost non-existent; in fact,
because of the death of his older sister in a playground accident,
he developed a traumatic aversion toward exercise and did not
participate in any type of athletics, with respect to his parents'
wishes.

The results of inactivity showed up in the fact that he

gained weight easily, and the stress of his job created ulcers.
After his surgery he began gaining weight again and decided to do
something about it.

Ben became involved with a swimming program to
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turn back, the clock and at last report was again eating German
sausage and red cabbage (9).
Inactivity was most accurately described in a recently com
pleted study by Nutrition Canada (5):
Over one-half of the adult Canadian population is overweight.
However, what is surprising is the finding that those who
are fat eat the same number of calories as those of normal
weight. Since our weight is a balance between the energy in
calories that we eat and the energy that we expend in exer
cise, the problem of obesity must be with our sedentary
lifestyle.

'What was the point system and why was it established?
Cooper’s first objective was to determine that aerobic ex
ercise was the best for cardiovascular and pulmonary fitness.
then astablisheu a goal for fitness:
was based on oxygen utilization.

the training effect, which

Lastly, he needed

could be simply used to achieve
point syst--

He

era that

this was called the

Cooper scientifically measured all popular exercises

for the amount of energy it cost the body to perform them.
he translated these amounts into points.

Then

The more energy it cost,

the greater the value of points; the less energy, the fewer points.
The number of points needed to produce an optimum level of fit
ness had been firmly established by his evaluations.

For this rea

son Cooper felt the. aerobic system was unique, since it allowed
an individual to measure his own progress as if it were being
done in a medical research laboratory.
puts the lab in your pocket."

Cooper (15) said,"Aerobics

For any given activity, the energy

requirements were comparable for everyone, with some variation for
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body size and physical condition.
system.

This was the basis for the point

He measured the activity and the energy required, averaged

the results, then translated them into points that were applicable
for all, fit or unfit.

In other words, the point system wts the

means for measuring the training to make, sure the individual got
enough.
If you earn enough points you will begin reaping the
benefits of the training effect and raising the level
of your fitness, raising your maximum oxygen consump
tion, and spreading the gap between your minimum re
quirements and what you can deliver in emergencies (9).
An individual had to maintain a minimum of thirty points a week
and exercise at least four times a week or every other day.
The point system also answered the three basic questions
raised in the first chapter of Cooper’s first book, Aerobics,
when he asked, just how much exercise was enough?
did the benefits begin?
measure the improvement?

At what point

And as the body improved, how did one
What Cooper really had done was to set

up a pharmacopeia, a catalog of all the popular forms of activity
reduced to measurable amounts (points) so that anyone could pick
and choose among them and know how much exercise would be necessary
to produce a beneficial effect.

There had always been a need to

quantify exercise and set up an attainable goal for those in need of
activity.

Fox and Haskell (24), medical doctors, expressed the need

for a pharmacopeia of exercises before Cooper's program became a
reality in 1968, when they stated, "Unfortunately no concise or com
plete pharmacopeia of physical activity presently exists from which
an individual prescription for exercise

can be written."

Cooper's
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program of aerobics offered the first graded program of exercise
which was based on actually metsured data.

What role did oxygen play in establishing the point system?
Oxygen, of course, played the key role in establishing the
point system.
Each exercise requires a certain amount of energy, conse
quently a certain amount of oxygen. This oxy gen require
ment can be measured, and this is the basis of the point
system. Each exercise is assigned a certain number of
points > based on the amount of oxygen required to per
form. it (9).
When an individual was put on a treadmill, he was connected
to a system which collected all or any portion of the air expired
on the run.

The expired air was then measured for the amounts of

oxygen and carbon dioxide which determined the exact amount of
oxygen used on the run.

The oxygen consumption was measured in

millilitres (ml) per kilogram of total body weight per minute,
and indicated how much oxygen the body had consumed, cancelling
out differences resulting from variations in body weight.

The

ml figure was then used for translating into points.
Each exercise requires so many ml's of oxygen to produce
the necessary level of work and this is what we have
measured. Conversely, the maximum amount of oxygen that
your body can process and consume is a measurement of
your fitness level, for a conditioned man consumes much
more than a deconditioned man (9).
He used a crude demonstration to illustrate what he meant.
The air a person breathed in contained approximately 21 per cent
oxygen.

However, when doing exhausting work, the amount of oxygen

exhaled decreased and thus became a rough Indicator of the level of:

fitness.

He said a deconditioned man might exhale 18 per cent

xvgan, his body consuming three per cent of the oxygen he had in
haled.

An average conditioned man might exhale 17 per cent oxygen,

his body consuming four per cent of the inhaled oxygen.

And lastly,

a conditioned man might exhale 16 per cent oxygen, consuming five
per cent of the oxygen he had inhaled.

Therefore, he said, as the

condition improved, the individual consumed more oxygen, and this
improvement was measured by the number of ml's of oxygen he could
handle at maximum exertion, these having been translated into
measurable amounts as points.
Whatever distance a person covered in the 12-minute test was
translated into ml's of oxygen.

This test was a maximum test, in

dicating the individual's maximum oxygen consumption.

This was the

same result that would be obtained if the oxygen consumption was
measured directly on a treadmill test.
In one of his studies, Cooper worked with one hundred fifteen
U.S. Air Force men.

He evaluated these officers in a 12-minute

field performance test and on a treadmill maximal-oxygen-consumption
test.

The correlation between the two tests resulted in a 0.897

correlation.

Thus, it could be assumed that the 12-minute field

performance test was an objective measure of physical fitness,
reflecting the cardiovascular status of the individual (25).
Following extensive oxygen consumption tests on the treadmill
and correlation of the results with the 12-minute walk-run distance
field test, Cooper (9) outlined a physical fitness category ranging
from very poor to excellent.

The original chart appeared as follows
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FITNESS CATEGORY
I
Very poor
II
Poor
III
Fair
IV
Good
V
Excellent

DISTANCE COVERED
less than 1.0 mile.
i.O to 1.24 miles
1.25 to 1.49 miles
1.50 to 1.74 miles
1.75 miles or more

OXYGEN CONSUMPTION
■’S.O m l ’s or less
28.1 to 34 ml's
34.1 to 42 ml's
42.1 to 52 ml's
52.1 ml's or more

What means of measure was used as the basis for calculating
the point system?
One of Cooper's major tasks was to settle upon a means of
measuring as accurately as possible a person's maximum capacity
or endurance reserves.

Most of the earlier tests like the "pack

test" and ' re Harvard test only measured heart rate, which was
not the best single indicator of overall health.

Both the tread

mills and ergometers eliminated some but not ail of the problems
of submaximal efforts.
on the heart rate.

However, the focus of the test was still

This would give a

wide variety of results be

cause tension and emotions could play a large part in the results
of the heart rate tests.

So, for testing, Cooper decided upon a

combination of the treadmill and oxygen-measuring equipment.
Tension can make your heart beat faster, but it has prac
tically no effect on oxygen consumption. Either your body
can process and consume x-amount of oxygen during maximum
effort, or it can't (9).
The treadmill testing was used for several reasons:

it sup

plied its own motivation because a person taking the test was
required to keep up; the power was supplied by a machine.

Tread

mill testing also provided an accurate measure of maximal oxygen
consumption with the heart rate and blood pressure.

The treadmill

was also recognized by exercise physiologists as the best measuring
device for measuring total fitness.

In short, treadmill performance measures maximum endurance
capacity - that spread between the energy needs at rest
and the total amount of energy the bony is able to produce
before exhaustion ~ all of which is an excellent indicator
of the overall health of the body, especially of the essen
tial organs, the lungs, the heart, and the circulatory system (26).
Cooper found there was a major problem he needed to overcome.
Although the treadmill test was the most objective and accurate,
test yet devised for measuring man's cardiovascular fitness, it was
too time-consuming and expensive.
test one man.

It took, four men one hour to

Obviously Cooper would need a simple "man-in-the-

street" test which could be used with large groups .
Working cn the knowledge that the only common denominator be
tween testing a man with equipment and testing him without equip
ment was the man himself, Cooper took the man and began to run him
on the track to near-exhaustion.

Then he took the results and cor

related them with his maximum oxygen consumption on the treadmill.
The model they used for the field test was a modified Bailee test,
which was a 15-minute field test in which the subject

walked or ran

for 15 minutes and at the end of the run his speed was measured in
meters per minute.

However, after much trial and error Cooper

modified the test from 15 minutes to 12 minutes and used distance
instead of meters-per-minute to interpret the results.

Consequently,

the test seemed to become even more Important than the point system.
Therefore, Cooper’s bnsic measurement was the 12-minute fielc test
which estimated che maximal oxygen consumption based on laboratorydetermined results of treadmill studies.

The field test met the

standards of the "man-in-the-street" test because it was surprisingly
accurate, easy to administer, and it required no equipment.
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The accuracy of the 12-minute field test was extensively
tested by other researchers for reliability ,

Doolittle and

Bighee (2 7 } evaluated the distance covered in twelve minutes as an
dedicator of cardiorespiratory fitness and compared it with the
600-yard run-walk.

All 153 of his Grade Nine boys successfully

completed a test-retest of the 12 -minute run-walk which yielded a
correlation coefficient of .94, indicating that it was a highly
reliable measure.

In conclusion they said:

On the basis of this investigation it would appear that
the distance an individual can cover by running and/or
walking, in twelve minutes, is a highly reliable and valid
indicator of his cardiorespiratory fitness, and further,
that it is more valid in this respect than the 600~yard
run-walk test.
Other studies conducted on the 12-minute run also proved to
be highly reliable (28), thus confirming the reliability of Cooper’s
test-

What was the purpose of the 12-minute test and in what, cate
gories did it classify the individual?
The individual's performance on this test placed him in a
fitness category ranging from very poor to excellent, classifying
him according to his present condition.

It guided him, then, into an

exercise program, outlining exactly how many weeks to spend on each
exercise, and the length of time to be spent on each exercise.

The

objective was to increase his exercise volume to 30 points per week,
and nave him maintain that level of exercise in order to maintain
that level of fitness.

The 12-minute test would indicate how he

spent his leisure-time activities.

Cooper listed five categories into which anyone taking the
test would be classified:
Category I - very poor - less than one mile covered on the 12minute test.

A person in this category

was in desperate need of

conditioning because his endurance capacity
Cooper said that it took in do-nothings, desk

was dangerously low.
jockey 's, TV watchers,

over-eaters, and the like.
Category II - poor - less than 1.25 miles covered, and 34 m l ’s
oxygen per minute consumed.

This category included the social

athletes, the Sunday tennis players, the

Saturday golf enthus

iasts, swimming in summer, skiing in winter, and not very much
in between,.
Category III - fair - up to 1.50 miles covered and 42 ml ’s oxygen
per minute consumed.

This group caught early morning walkers,

noontime swimmers, squash and handball in the afternoon players.
These men were conscientious in putting forth a good effort, but
still fell short.
Category IV - good - more than 1.50 miles covered and up to 52 ml's
oxygen per minute consumed.

This group included men like those in

Category III but who worked at their activities a little more consis
tently and conscientiously.

These men were not in need of a

progressive conditioning program, but they should continue doing
what they had been doing.
Category V - excellent - better than 1.75 miles covered and more
than 52 ml's oxygen per minute consumed.

These men were usually

the competetive athletes and probably got their exercise from running,
swimming and cycling.
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Cooper qualified who should take the 12-minute test.

He recom

mended that anyone 35 years of age or younger should take the test
to determine his fitness level, unless there were known medical
reasons for not doing so.

Anyone over 35 years of age could do the

same thing, if he had been exercising regularly (at least three
times a week for six weeks).

However, he did not recommend the

test for men over 35 who had not been exercising regularly but ad
vised instead that they place themselves in Category I and begin
exercising without testing.

After completing the sixteen-week

program, they could feel free, to take the test.
This was fine as long as the 12-minute test was used to
determine the individual's category of fitness, but it

was criti

cized by Astrand (5) as a training method when he said:
At present, covering as long a distance as possible within
twelve minutes is a popular training method. In my opinion
this is overdoing things, from a physiological point of
view. As was pointed out earlier it is not necessary to
aim at maximal performance if the goal is to improve the
function of the cardiovascular system and to b u m extra
calories. Personally, I heartily dislike being a slave
to a stopwatch. I want to pause in the midst of a sprint
if I catch sight of a beautiful flower or hear a bird
singing (but such stops would sabotage a good time record!)
In Cooper's first point system he made no allowance for age
adjustment because his data were based exclusively on. an Air Force
research group and the average age level was in the mid-twenties.
However, when the book was given to the general public, it soon
became evident that modifications were necessary.

Too many civil

ians could not meet the standards of fitness required of young Air
Force men.

So, in his second book, The New Aerobics, Cooper

introduced progressive exercise charts adjusted to age and new cate

30

gories of fitness based on age.

Cooper (9) made a breakdown into

four separate age brackets as follows:
Under 30 years
30 - 39 years
40 - 49 years
50 years and older
This allowed him four separate training routines and thus
permitted him to use a different approach for the older age groups.
However, the requirement of 30 points per week remained the same;
it just took a little longer to reach that goal.

Later in his

third book, The. Aerobics Way, he de-emphasized the initial field
testing (12-minute test) particularly for people over 35 years of
age, and encouraged a six-week starter program with an emphasis on
a thorough medical evaluation for safety.

What method of measure was used as the basis for calculating
a 30-point week?
Cooper maintained that neither the 30-point, per week figure
nor the points obtained for the different stages of the condition
ing program were arbitrary but instead were scientifically <,ound.
First, Cooper and his associates measured the exercises themselves;
then they measured how much of them would produce, then maintain, a
good training effect.
The exercises were measured by oxygen consumption tests on
the treadmill or in the field.

This was done by determining the

kilocalories burned during any given exercise.

Secondly, men

were chosen who performed any given sport or exercise regularLy
with track and treadmill test being done on each one.
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Walking and running tests were usually measured, for maximum
oxygen consumption and then correlated with field tests.

Other

oxygen consumption tests were done only in the field because they
did not adapt to the treadmill.

In cases like swimming, where

there was no possible way of hooking up oxygen-measuring equip
ment, Cooper used the kilocalorie charts and oxygen consumption
measurements from medical literature.

Although these charts were

not as accurate as direct measurement of oxygen consumption, they
could be used as a basis which Cooper found he later had to adjust
with new calorie-costs for some exercises.

So, over a four-year

period Cooper gathered extensive data on various sports and exer
cises and their effect on the human body.

From all this infor

mation he began his work on the point system.
Cooper found that his 12-minute test could classify men ac
cording to their condition, but a more flexible yardstick was needed
for the whole exercise field.

He used the mile as the basic yard

stick, running or walking it at various speeds and correlating
it with oxygen consumption.

He started here because he was aware

that distance runners and endurance runners by any medical standards
at any age level were consistently among the most fit.

Cooper

knew that any man who ran a mile in less than eight minutes six
times a week was in good condition or better and was averaging 30
points a week or more in his exercise program.

As a result, five

points a day for six days became the daily recommendation up to a
total of 30 points a week.

The mile chart following was the chart

from which all else grew (9):

TIME (MINUTES)

POINTS

19:59 to 14:30
14:29 to 12:00
11:59 to 10:00
9:59 to 8:00
7:59 to 6:30
under 6:30

1

OXYGEN (ML ’S/KG/MIN.)

7
14
21
28
35
42

3
4
5
6

As the chart indicated, if a mile was run under eight, minutes
it demanded an expenditure of 30 ml's of oxygen per minute to pro
duce the required energy and when done six days
a beautiful training effect.

a week it produced

Cooper then assigned a mile under

eight minutes five points (35 m i ’s divided by seven) and from his
data worked up and down the ml scale in multiples of seven, draw
ing up the above chart.

All other exercises, once their measure

ments had been tabulated, were matched against the basic chart.
Any exercise that demanded an average oxygen consumption of
35 ml's/kg/min (or its equivalent in kilocalories) was awarded
five points, any that demanded 28 ml's was awarded four points, and
so on.

A 42-ml. exercise was twica as demanding as a 21 ml.

exercise, so the 42-ml. exercise got six points, the 21-ml. exer
cise three points, etc.

This was carried on throughout the entire

exercise spectrum.
Cooper then came to the following conclusions:
1.

A good training effect was accomplished when five points of
exercise was done daily.

2.

The average for a six~da> week should be five points.

3.

As long as the week averaged out to 30 points, any variation
in the daily routine was permissible.

A good happy medium was

four days at seven and one-half points per day.
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4.

Any variation of 30 points a week would maintain the training
effect.

Anything less, the effect *woul.d deteriorate; anything

more, it would be increased.
In addition, then, the 12-minute test was to help people to
find their present level of fitness and to help them to get ac
tive with the kinds of exercises that would demand oxygen and force
their bodies to process and deliver it.

This effected an increased

capacity of the cardiopulmonary and cardiovascular systems to get
more oxygen to the body systems.

In order to accomplish this task,

Cooper (9) laid down two basic principles:
If your program is limited to 12 - 20 minutes a day of
activity, the exercise must be vigorous enough to pro
duce a sustained heart rate of 150 beats per minute or
more. If the exercise is not vigorous enough to pro
duce a sustained rate of 150 beats per minute, but is
still demanding oxygen, the exercise must be continued
longer than twenty minutes, the total period of time
dapending on the oxygen consumed.
In 1972, Couey (29) summarized his research .literature which
pertained to running intensity and cardiorespiratory xuiprovements
when running intensity was based on heart rate.

The highest

minimal intensity reported was 150 beats per minute.

This cor

responded with Cooper's minimum*, although Couey did say that lower
heart beat levels had proven effective.

In 1953, Karvonen and

associates (30), in similar studies, found that the intensity of the
training had to be above a threshold level in order to improve the
exercise tolerance of the heart.

In their study the threshold level

was 60 per cent over the resting rate, which in terms of heart
rate was 140 beats per minute.
with Cooper's recommendation.

This study would seem to conflict
However, in a later study Karvonen
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using more subjects, reported a rate of 150 beats per minute as the
threshold of training, which was equal to Cooper's estimation.
Astrand (5) viewed it somewhat differently, although basically
he agreed with Cooper, when he suggested that one should achieve
a physical condition and level of fitness that is well above that
required for the routine job.
If daily work forces the heart to pump ten liters of blood
per minute with a 120 ~beat~per~minute heart rate, it is
obviously advantageous for a person to be trained for 15
liters/minute and a 150-beat-per-minute heart rate or more.
Cooper published his point system in 1968, and Massie, Rode,
Skrien and Shephard (31) submitted a critical review of his system
in the spring of 1970.

In this evaluation of Cooper's point system

it was shown that even when equal durations of activity were com
pared, the energy expenditures needed to earn a given point score
differed from one form of activity to another;

cycling required

a higher rate of energy expenditure, and walking and swimming
lower rates of energy expenditure than running.

The points awarded

for participation in some sports were also low.

A modification

of the point scheme was proposed to take into account the known
effects of intensity of effort, initial fitness, frequency and
duration of effort on the training process.

This was necessary

to give the point system some credibility in the scientific com
munity as the authors said:
The exact equivalence of the points awarded for different
types of activity is not over-important in a simple and
popular system of training, but if the method is to have
any application in the scientific community (as it well
could), then the points that are scored must have a clear
and unequivocal correspondence in terms of intensity anc:
duration of effort.
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Further criticism came from Astrand (5) on the point system:
The principle of struggling to score some 20 - 30
points based on actual performance in a week is also
very unsound from a physiological-medical viewpoint.
Some individuals can easily score many points merely
because they are fortunate in natural endowment while
others who have a low maximum oxygen uptake must work
hard to obtain the same number of points. As far as
health is concerned, it is not the absolute amount and
volume of training that is important, but the work in
relation to the individual's capacity. The severe,
prolonged training of the top athlete adds no health
benefit to those of a submaximal training program
twice a week. It would be a pity if point systems and
stop watches should become the be-all and end-all of
regular physical activity.
Although Cooper's point system was thoroughly criticized
it was done in a positive manner, and one which would be valuable
for the strengthening of his total program.

Cooper's only response

to these criticisms was a constant re-evaluation of his point
system, which resulted in several changes in later publications
that expounded the aerobics concept.

Many of these criticisms

were already familiar to Cooper from the responses he had received
to his first published book, Aerobics.

In what ways did the point system benefit

the individual

participant?
The main goal of a.- aerobic conditioning program was to achieve,
the training effect.

The means for achieving that goal was pro

vided by the point system.

In other words, an individual could

measure his own progress just as if he were being tested in a
medical research laboratory.
a stopwatch.

He only needed a point chart and

The 12-minute test helped him to identify his cate

gory of fitness, while the point chart gave him a step-by-step
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program of reaching his goal:
a week.

the training effect, or 30 points

In other words, the point system gave him the answer to

the questions How? and How much?
In Cooper's first book, points were awarded for the following
activities:

running, swimming, cycling, walking, stationary

run

ning, handball, squash and basketball, with an additional "A" and "B"
program for cardiac patients.

These activities continued to be

the core of the program, even though he had added several new
.civities in his latest book, The Aerobics Way.

Added to this

list of new activities were soccer, hockey, lacrosse, stationary
cycling, stair-climbing and rope-skipping.

The selections that

were offered in Cooper's first book have been expanded upon and
offered a good variety to the interested participant.

This gave

anyone the liberty to choose any combination of exercises as
long as they added up to 30 points, and thus could be assured
he was getting a scientifically measured minimum to keep him active
and productive.
When Cooper first introduced the aerobics point system, dif
ferent age adjustments were not taken, into consideration; how
ever, in his later publication he had considered and laid out a
program adjustable to age.

Therefore, the point system was

uniquely set up for all ages, and no one. needed to be excluded.
One of the major features of the point program was the safety
features built into the system.

The point, system was set up to

move a person along in a slow progression of fitness and thus al
lowed him to reach his goal at a gradual pace.

All three of

Cooper's progressive running programs required a week of walking
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before any running, and the point system graduated the progression
slowly up to a more strenuous effort in order that the heart,
muscles, and tendons would be able to adjust themselves properly
to the new activity.

This added safety because many people had

a tendency to overdo an activity when first beginning.

The range

of activities offered included a range of difficulty from simple
walking right to the more vigorous sports of handball and running.
The point system was set up in such a way to show the individ
ual how much he needed to maintain a minimum standard of fitness,
once the 30-point week had been achieved.

It was also flexible

enough to guide him into a variety of activities.
The charts outlined a complete guide as to the number of
weeks to be spent on any given activity as well as the distance
needed to be covered within a certain time limit.

The charts

also presented the number of times per week necessary for the
activity as well as giving the points received for completing
the exercise.

The point system then became the means for

reaching the goal:

fitness.

What training effect did aerobic, activity have on the cardio
pulmonary and cardiovascular systems?
The main objective of the aerobics program was that people
would be motivated to examine and pursue the benefits to be
gained from regular exercises, otherwise known as the training
effect,

Astrand (5) expanded on this thought when he said, "The aim

of regular training and exercise is not to produce great maxi
mum motor power but to achieve the essential by-products which
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training provides."

The benefits to the cardiopulmonary ana

cardiovascular systems were numerous.

Both systems increased

their capacity and their ability to get oxygen to the body tis
sues as well as increased their ability to remove wastes from
the body.

As the training effect was reached, the lungs in

creased the amount of air they could process.

This meant more

efficient removal of oxygen from the air within the lungs and a
better transfer of that oxygen into the bloodstream for distri
bution tc the rest of the body.

As a result, the lungs became

more efficient in the removal of carbon dioxide waste products.
Being able to process more air, the lungs were able to extract
more oxyger. from the air to produce the needed energy for body
work.
By means of aerobic, activity the ventilation (inhaling
air in and exhaling air out) of the lungs was increased,
exercising and improving the muscles of the rib cage and the
diaphragm.

Fixx (32) said, "Because the diaphragm, abdomen and

thorax muscles become mere efficient, less energy is needed for
the breathing process itself."

There was also an increased

natural elasticity of the lungs and chest wall, which in turn ex
panded the vital capacity of the lungs aiid increased the amount of
air one could exhale in one deep breath.

A conditioned pair of

lungs could force as much as twenty times their vital capacity in
one minute, while deconditioned lungs were hard-pressed to force
even ten times through, simply because of a lack of muscle and
endurance strength.

At the same time vigorous activity prevented

39

the residual volume of the lungs from increasing, which would have
blocked more and more space, making less and less available for
normal breathing.

The training effect took away shortness of breath

which resulted from a lack of activity.

As a result, the lungs

became able to force high volumes of air through them, mal

g them

more efficient in extracting the essential oxygen from that air.
The training effect was also evident in the heart muscle.
Mirkin (33), an authority on sports midicine, said:
Physically, the most important value of exercise is
the way it trains the heart.
Studies have shown that
people who continue to exercise late into adult life
live longer and are less likely to die from heart at
tacks .
The efficiency of the heart increased when subjected to regul* r
exercise.

Salten, Blomquist, Mitchell, Johnson, Wildenthal and

Clopman (34) showed that the efficiency of the heart as a pump
improved in response to regular, properly-administered exercise.
They found that the heart not only became stronger and a little
larger, but also increased its ability t.o deliver more blood with
each stroke, either at rest or during exercise.

It was better able

to pump oxygen-filled blood from the lungs to the body and better
able to return carbon dioxide filled blood back t.o the lungs.
When the heart was worked harder, it became more efficient and worke
at a slower rate.

Fixx (32) suggested that one of the most funda

mental alterations that occurred in the heart was the lengthening
of its muscle fibers.

Longer fibers allowed the heart's chambers, in

particular the powerful left ventricle, to expand and thereby move
more blood with each contraction.

Simultaneously, the arteries that

hO

served the heart increased in diameter.

They became capable of

carrying more blood and, with it, a richer oxygen supply, there
fore providing a general increase of strength and health of the
heart.
It was found that the training effect also protected the
heart from emergency work loads that might be inflicted upon it.
Foster and Hartley (35) noticed that under conditions of increased
heart rate, especially during exhaustive tvpes of exercises, the
normal physiologic response of the heart was to decrease in size.
This tendency to reduce in size added an extra strain on the heart
muscle, which a trained heart found easier to handle in the emergency.
Thus, contrary to the belief that st7:enuous work harmed the heart,
research had found no evidence that regular progressive exercise
was detrimental to the normal heart.
The aerobic activity also reduced maximum heart rates,
peaking out at a much lower rate than an unconditioned heart.
The conditioned heart could literally do twice as much work as
the unconditioned heart.

The trained heart not only reduced

its maximum rate, but also strengthened it so that it could hold
near-maximum rates for longer periods of time before fatigue
set in.
tire it.

When a heart responded to training, more was needed to
Fixx (32) said, "If before, training your heart pumps

less than half a cup of blood with each beat, after training it is
likely to pump almost a whole cup."
The aerobic activity also had a vital effect on the blood
stream.

First, more blood was produced, especially more hemo
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globin which carried the oxygen.

There was also an increase

in the number of red blood corpuscles and consequently more
total blood volume.

Cooper claimed that an average man could

increase his blood volume by nearly a quart in response to aerobic
conditioning, and the red corpuscles might be increased propor
tionately more.

All of this suggested a greater efficiency in

delivering oxygen and carrying wastes away, aiding the body in re
ducing fatigue.

At the cell level, because of an increased ef

ficiency of the lungs and bloodstream, a better transfer of liquid
food and oxygen through the cell membranes and of cell wastes back
to the bloodstream resulted, as well as a better discharge of
carbon dioxide at the. lungs.

There was also a better gas diffusion

at the lung and cellular levels.

This increased efficiency and

capacity was inherent in the training effect.
As the volume of blood increased, so did the blood supply
to the muscles.

Research had indicated that the amount of blood

flowing through muscle tissue decreased as one grew older.

This

reduction in blood supply was in part due to a reduction in ac
tivity.

Since muscle tissue deteriorated under reduced blood sup

ply, and blood supply was diminished as a result, of inactivity,
there was a direct relationship between activity, circulation and the
aging process.
An improvement in the tone of the blood vessels became evident
and this, in turn, had a beneficial effect on the blood pressure.
The blood vessels became more pliable and the resistance to blood
flow became less.

Often with exercise new networks of blood vessels
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opened up to supply bood to the tissues.

Cooper believed that this

vascularization was the most essential factor in building endurance
and reducing fatigue in the skeletal muscles, saturating the tissues
with oxygen and carrying away more wastes, and was an extremely vital
factor in the health of

ue heart, the most important muscle ox all.

He said (9), '‘More or larger blood vessels supplying the heart
tissue with energy-producing oxygen considerably reduces the chances
of any cardiac failure."

As Gilmore (36) expressed it, "The cardio

vascular system is, of course, the heart and the delivering vessels,
arteries and veins.

Exercise must have a good effect on the blood it

self, which transports the oxygen."

What other physical benefits were to be gained from aerobic
activity?
As a result of the benefits that were gained by the cardio
pulmonary and cardiovascular systems, other body systems benefitted as well.

For example, concerning the cells of the body,

Cooper (9) said, "All the food you eat and all the oxygen you breathe
is meant to service this one tiny little factory."

There was a

special physical benefit at the tissue level in all systems.

The

effect of training upon the tissues depended xipon a proper bal
ance of food and oxygen brought to them by the assembly line.

It

was found that after training certain changes took place in the
cells themselves.

Fixx (8 ) said it. was known that changes occurred

within the cells of the muscles when one ran repeatedly.

The number

of mitochondria, the microscopic factories in cells where energy
was produced, increased, thereby providing more sites for production

43

of an energy-rich compound called adenosine triphosphate (usually
referred to simply as A.T.P.).

The quantities of mitochondrial

enzymes also increased and were synthesized faster,

(One of them,

succinic dehydrogenase, was as much as three and one-half times
more abundant in trained runners than in sedentary people.)

Other

studies by Irvine and Winder (8 ) at the Washington University School
of Medicine, who experimented on trained and untrained rats, found
that glycogen, the storage form of glucose, remained higher both in
muscles and the liver after a twelve-week training program.
was thought that the same thing occurred in humans.

It

This showed

that even within the microscopic chambers and waterways of the
cells importer’
." adaptations took place.

As a result, aerobic

activity increased the general health of the cells of the body
and kept the cells functioning at peak efficiency.

The training

effect was evident In the various tissues of the body:
muscles and nerve tissue.
of the body system:

bone,

As well, it was evident in the organs

the cardiovascular, pulmonary, digestive, and

muscular systems.
When cells became healthy, a beneficial effect was noticed
in the muscle fibers.
and stronger.

When muscles were trained they became faster

The muscles did not tire as easily and were able to

produce more work.

The trained muscles obtained greater efficiency

in working because the adjacent arteries sprouted new branches and
\
capillaries became more dense.

In a study by Paffenborger and

Hate (37) it was demonstrated that vigorous exercise increased the
collateral circulation or increased the luminal area of coronary

arteries and provided a better blood supply to the muscles.

The

oxygen supplied as a result of the aerobic activity increased the
muscles’ supply of myoglobin, which in turn attracted more oxygen.
The muscle became harder, tougher and better able to continue exer
cising for longer periods of time.
Aerobic training had a favourable effect on all three mus
cular systems of the body:

the voluntary muscles which responded

to an act of the will such as opening a door; the involuntary
muscles which acted independently of the will like the muscles
lining the vascular system; and the cardiac muscle.

All increased

in general health but the voluntary muscles or skeletal muscles
were affected the most noticeably.

The skeletal muscles did not

become larger but they became healthier.

The muscle tissues tended

to grow longer and leaner, so mere of the muscle area was supplied
with blood vessels at all times.
of the muscles.

This in turn enhanced the speed

An increased muscle tone developed a greater mus

cular strength and resulted in all-round general health.
and Neufeld (38) showed the

Rnehi, Dill,

results of the training effect in a

study of fourteen college men participating in a six-month training
regimen for middle-distance runners.

The results indicated an

increased cardiac output, improved circulation to the exercising
muscles, and more favourable conditions for the exchange of gases
between the capillaries and muscle cells.
Aerobic activity also had a beneficial effect on heart rate.
Mildred Cooper (39), wife of Dr. Kenneth H. Cooper, described this
effect when she took her husband's resting pulse rate, which was
50 beats per minute, and compared it w ith her own, which was 80 beats

per minute..

After Mrs. Cooper had achieved some aerobic fitness

her resting heart rate decreased to 57 beats per minute.

Hartung (40)

presented an analytical review of studies pertaining to physical
activity relevant to coronary heart disease.

One of the positive

effects to be gained by physical activity was a decreased heart
rate for a given, exercise regimen.
much was made of resting pulse rate.

Sheehan (41) thought that too
He proved his point by

citing Bannister as having had a pulse rate of 38

when he broke the

four-minute barrier, but Ryran's was 72 when he ran the mile more
than eight seconds faster.
The aerobic activity also had a relaxing effect upon the di
gestive system.

Cooper (9) reported that conditioned men generally

produced less acid in their stomachs and therefore the activity had
a soothing effect on the digestive system, reducing the peak levels
of hyperacidity and its discomforts.

Because exercise was a natural

cathartic, it helped the muscles of the digestive system to increase
bowel activity.

Oscar (42) in a review of various aspects of the

role of exercise found that it had a favourable effect on body com
position by lowering or preventing an increase in body fat and by
increasing lean tissue.

Relevant to obesity he found exercise com

bined with food restriction to be the sensible approach to weight
reduction.
Cooper (2) also dealt with physical,

stress as sometimes having

a beneficial effect or a harmful effect upon health.

Stress and

tension placed a potentially lethal strain on the heart.

When

stress was exerted the body's hormonal systems acted to speed up
the heart rate, increased the blood pressure and prepared the body
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for "flight or fight".

If the body did flee or fight, the adrenal,

hormones were metabolised; in lay terms, the "tension"
up".

^as "burned

But if the body did neither, the hormones remained in the

blood stream.

The body could not relax.

The heart and blood ves

sels were under constant low-grade pressure, and the wear and tear
could precipitate heart disease.

Physical stress often originated

outside the body: for example, an automobile accident, a hostile
supervisor at the shop, or an exciting athletic event which proved too
much for a deconditioned heart.

The aerobic activity became a

means for release of this tension, a beneficial way of coping with
the situation.

Akchin (43) agreed with Cooper when he said, "Vigor

ous exercise, such as running, swimming or hitting a tennis ball, was
fighting and fleeing - or doing what the human body was intended to
do.

And out flowed the tension."

Rush (44), a sports podiatrist,

disagreed with both men, feeling that certain kinds of aerobic ac
tivity, especially running, caused more damage than benefits.
said even if the feet were normally

He

structured and properly shod,

even if one did the recommended stretching exercises beforehand,
it (running) was still dangerous.
his concern.

He stopped running because of

Barnard (45), the famous South African heart trans

plant surgeon, labelled runners as "masochists".

In Cooper's (46)

study of selected coronary risk factors he observed a consistent in
verse relationship among physical fitness categories and resting
heart rate, body weight, percent body fat, serum levels of chol
esterol and triglycerides, glucose and systolic blood pressure.
The forced vital capacity was directly related to levels of fit
ness.

The results implied that aerobic fitness was related to lower

coronary risk factors.

Assuming coronary

risk factors were related

directly to the frequency of coronary disease and that physical
activity could affect risk factors, then activity

and thus the level

of cardiorespiratory fitness might be key factors

in reducing mor

tality from coronary heart disease.

However, Humphries, Buell, and

Eliot (47) recently reported observations that the traditional risk fac
tors of elevated blood cholesterol, hypertension, and cigarette smok
ing were absent in more, than half of the new cases of coronary heart
disease encountered in clinical practice.

This challenged the validity

of Cooper's study and created an increased interest in psychosocial
conflict, emotions and patterns of behaviour in the pathogenesis of
cardiovascular disease, arrhythmias and sudden death.

Henderson

(Fixx 8 ) in referring to running said, "1 think the mental aspects of
running are going to be the next big field of investigation.

That’s

where the breakthroughs will come.”

What psychological benefits result from

participating in

aerobic activity?
The dictionary defined psychology as the science which dealt
with the mental processes, both normal and abnormal, and their
effects upon behaviour.

Cooper first recognized a relationship be

tween the fitness of the body and the mind as he experienced mental
enjoyment as a marathon runner.

However, when he wrote Aerobics

his interest lay more in the area of the physiological benefits to
be gained, rather thar. the psychological.

Although Cooper made no

claims to being any kind of an authority in the field of psychology
he did devote a portion of The Aerobics Way to the discussion of the
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benefits of exercise to the mind.
which elaborated on these benefits.

He also used documented research
Tutko (48), a professor of psy

chology at San Jose State University, when referring to coaches said,
"Whether they want to be or not, coaches are all psychologists."
To the same degree Cooper could be classified as a psychologist.
Cooper surmised that it was common to separate the mind, or the
spirit, from the body and this was probably why many neglected
their bodies.

But he was confident that there was an inter-relation

between the body and the mind.

Greenwood (Higdon 49), a medical

doctor at the Meninger Foundation, agreed:
The body and mind do not operate on different levels in
dependent of each other. When one breaks down, the other
suffers. Every change in the physiological state is ac
companied by a change in the mental state; and every change
in the mental state is accompanied by a change in the
physiological state.
Brown (Higdon 49) understood the relationship when he said, "Certainly
to me as a psychiatrist, it's certainly more than a psychological
phenomenon.

It's a biological phenomenon, too."

When Cooper dis

cussed diet he described how chemical substances taken into the
body had a measurable effect on the mind.

He found that alcohol,

glucose Imbalance and vitamin deficiency changed one's mental out
look and performance in the same way that chemical stimulants and
depressants did.

Studies of psychosomatic illness have also shown that

positive or negative thoughts from the mind affect the body.
was a good example.

Tennis

Gallway (Jaxvall 14), one of the best-known

American proponents of the "inner" approach to sports, said:
What hinders a tennis player's performance is not faulty
equipment, bad conditions or lack of expertise, but the
doubt, fear and lack of self-confidence he creates in his mind.
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Cooper's main premise was chat strengthening the heart and
improving the cardiovascular system would improve the mind just as
surely as would a chemical stimulant or depressant.

The improved

cardiovascular fitness, along with a good diet, weight control and
proper rest would have a direct chemical effect on the brain.

Oxygen

and glucose became more available to the mind because of better
overall fitness, and this would have a physiological effect upon the
individual, causing him to feel more wide-awake, alert and more ready
to handle whatever stress or challenges the day had in store.
ton (Higdon 49) at the University

Cure-

of Illinois followed 2500 adults

through a physical conditioning program and through interviev7s
determined that the program helped people to make friends, re
lieved tension, and increased their energy levels.

He found,

however, that such psychological gains were more apparent for people
who were either unfit physically or anxious before beginning the
program.

In subjects who wt>re previously fit, further increases

in their fitness might not necessarily produce psychological
gains.

Hartung (40) found that exercise in single doses worked

better than tranquilizers as a muscle relaxant among elderly per
sons with symptoms of anxiety - and without undesirable side effects.
Cooper felt that many studies, including the one done at the
California Human Performance Laboratory, confirmed this connection
between physical health and psychological well-being.

In that study,

data were collected on 6,298 adults, which showed a direct cor
relation between physical health and mental well-being.
results were found in a study at the Mayo Clinic.

Similar

After one: year of

participation in an exercise program, men with angina pectoris showed
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a decrease in angina, an increased self-esteem and a more positive
attitude toward their work and their disability.

Kanson and Nedde (50)

studied the psychological results of an eight-month five-sessionper-week training program on eight previously sedentary women,
20 - 44 years of age.

Initially the subjects ran, jogged or walked

on an indoor track for a minimum of three to five minutes; the dis
tance was progressively extended and the time increased as the con
dition of the subjects improved.

Activities in the form of swimming,

paddleball and volleyball were also available, but track or cross
country running were the predominant exercises.

The results showed

that indices of self-concept were altered in a positive manner.
Young and Ismail (51) studied personality differences among young
and old high-fit and young and old low-fit groups of 58 men, 21 - 61
years of age, who participated in a physical fitness program for
three 90-minute sessions per week for four months.

The program

consisted of jogging, calisthenics, progressive running and selfdirected recreational activities.

Results of the study showed that

both high-fit groups were more intellectually inclined, emotionally
stable, unconventional, composed, secure, easy-going and adventurous
than were the low-fit groups.
Based on his own experience, Cooper found that exercise
quickly changed fatigue into hours of mental productivity.

He

found that people in his aerobics center continued co exercise
because they felt so much better.

Fixx (8 ) quoted a doctor at

the St. Joseph's Infirmary in Atlanta, as saying, "It is well known that
exercise is the best tranquilizer.

I refuse to medicate patients

with simple neurotic anxiety until they give aerobic exercises an

adequate trial."
According _o Cooper, it was important that the exercises pre
scribed provided a training effect.

In other words, exercises were

to raise the heartbeat rate to 75 percent of its maximum capacity,
the level at which cardiologists felt jogging, or any other exer
cise, produced its best results in training the body.
cises did not do this they were inadequate.

If the exer

The 30 points per week

goal became a major factor because it implied that if one did achieve
that goal, he would also achieve a better psychological effect.
Morgan (Higdon 49), a psychologist at the University of Arixona, dis
agreed with Cooper by saying, "You don’t need a training effect to
get a psychological effect."
Cooper cited a study of sixty middle-aged men, carried ouL at
Purdue University, which indicated that exercise served to change
the mind towards a more positive direction, independent of any
curative effect on bodily disease.

These men scored higher on their

personality tests which measured emotional stability, imagination,
self-assurance and self-sufficiency.

Psychologists have held a long

standing belief that the personality shaped during youth was nearly
impervious to change by the time middle age -was reached.

Cooper

found that during aerobic exercise beneficial changes in personality
took place as individuals became more conditioned.

He believed the

self-discipline of regular exercise affected the self-image in a
positive way.
In Cooper's estimation, aerobics couiu strengthen tne human
psyche in ways apart from the physiological.

He said several

theories in psychology had pronounced that man had

built-in urge

£or physical pleasure, for power and achievement, for helping others
and to have meaningful goals.

Cooper parallelled these drives by

comparing physical pleasure with the aerobic "glow” one experienced
after exercise; achievement with people breaking personal records
in exercising.

He compared helping others with his aerobic center

which helped "the other guy” to succeed.

In general, aerobic

fitness improved originality of thought, duration of concentration,
mental response time, ability to change topics and subjects quickly,
depth of thinking, duality of thought and mental capacity.

The

oenefits of aerobic exercise to the mental and physical were apparent.
White (Mirkin 4), a heart specialist, said:
It has been said that a five-mile walk will do more
good to an unhappy, but otherwise healthy, adult man
than all the medicine and psychology in the world.
Certainly it is true that, in my own case, nervous stress
and strain can be counteracted and even prevented by
regular vigorous exercise.
It is the best antidote that
I know. It is my strong belief that all healthy persons,
male and female, should exercise regularly no matter what
their age.

Are any precaut.ions necessary before embarking on an aerobics
program?
The first consideration for safety to be taken was that one.
should have a thorough physical examination.

This was considered

to be most important because fitness was to be achieved safely.
In his first book, Aerobics, Cooper recommended a physical examin
ation, but did not overemphasize its importance.

In his second book,

The New Aerobics, he placed a greater emphasis on the initial
screening physical examination.

He proposed the following guide-
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lines for different age groups (15):
Under 30 years: Exercising could be undertaken if the individual
had had a check-up within the past year and nothing wrong had been
discovered.
Between 30 and 39 years:

A physical examination should have taken

place within three months before embarking on an exercise program.
The examination should have included an electrocardiogram (EGG)
taken at rest.
Between ages 40 and 59: same as for the 30 - 39 age group with one
important addition:

the doctor should also have taken an EGG

during exercise.
Over 59 years:

the same requirements as for the 40 - 59 years age

group, except that the examination should be performed immediately
prior to embarking on any exercise program.
McIntosh (52) thoroughly agreed with the principle of the medical
check-up:

"Before initiating an exercise program and if there is the

slightest question about the condition of the heart, the would-be
jogger should consult a physician."

He recommended an ECG if there

was evidence of heart disease on physical examination, from the
tory, or if the person had been physically inactive.

his

Henderson (53),

however, disagreed:
Every book on exercise, every program outlined in a maga
zine, begins with a warning:
"First, get your doctor's
okay." This makes you wonder right away, "What kind of
danger am I putting myself into if 1 require a medical
dispensation?"
He believed

doctors were trained well in the diagnosis and treat

ment of injury and disease.

They were well equipped to help one
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back to health, but less sure of themselves when, it came to the area
of fitness.

Ke believed that fitness was a step above health.

The doctor could scan one's records, listen to his heart and measure
his blood pressure and tell him he had the basis for fitness, but
unless the doctor was a runner, he could not be considered an expert
on exercise.

This he said concerning the typical

family doctor.

He agreed in principle with Cooper's aerobic center at Dallas, estab
lished for elaborate testing and prescribing supervised exercise
programs based on test results, but he thought most beginners would
never ha

access tc that type of service.

He said not all doctors

were sol*, on the idea of vigorous exercise and a few were openly
hostile.
optional

It was his opinion that a medical check-up should be
Spark (54), an associate clinical professor of medicine

at Harvard Medical School argued against regular physical examin
ations because they found too little and cost too much.

Parker (55),

a cardiologist and Chief of Staff at the University of Missouri
Medical Center in Columbia was of the opinion that doctors really
did not know as much as they should about the physiology of exercise.
They were not sure what was to be expected in the cardiac examination
of well-trained athletes - what was normal and what was abnormal.
Cooper emphasized the importance of a well-fitted pair of sol:tsoled shoes.

He preferred a pair of ripple sole shoes with a strong

instep which helped to prevent shin splints.

He also recommended

wearing two pairs of socks, a thin ank.1e-hugging pair inside a thicker
pair, the thin pair absorbing most of the friction from the shoes.
Sheehan (56) suggested that the worst thing ever to happen to feet
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was concrete, and the next-worst thing ever was shoes to protect
agjinst that hard surface and similar ones.

Subotnick (57), a podia

trist, felt that in the choice of a shoe he preferred a crepe sole
instead of a ripple sole.

He felt the crepe soles were most common

and generally wore the best.

His opinion was that ripple soles

tended to pick up small rocks or mud in the ripples.
the soles should be soft.

He agreed that

He also felt that arch supports were im

portant but felt that the ones found in shoes had no biomechanical
control.

He thought it was impossible to build an arch into a shoe

which was right for all people, since feet were so different.

He

recommended a custom-made arch for those having foot or leg problems.
Cooper suggested that clothing was to be comfortable, loose
enough to permit the heat to escape and absorbent enough to allow
heat loss through absorption of perspiration.

A loose pair of jockey-

type shorts was prefered over an athletic strap because the strap
could chafe the skin.

For hygienic purposes Cooper recommended that

clothes should be washed regularly.

Clean socks, clean shoes, regular-

bathing and airing of the feet, along with towelling them dry after
showering, would help to prevent athletes' foot.
and associates agreed with Cooper:

Anderson (58)

they suggested comfort and

practicality in choosing an outfit - a tee shirt and comfortable pair
of shorts were good.

A soft pair of shorts (usually nylon) or the

application of a thin layer of petroleum jelly to the inside of the
legs helped to prevent chafing.

They suggested that often one pair

of socks was enough and possibly even running barefoot, in the shoes
was sufficient.

They also suggested not wearing an extra pair cf
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socks to solve blister problems.
Cooper considered the time of day for exercise to be a matter
of preference, although he suggested several possibilities.
considered exercising before a meal as an excellent way

He

to com

bine exercise with diet, but after a meal a person needed to wait,
for two or two-and-a-half hours.

Times of preference included first

thing in the morning, noon hour, five o'clock or some time in the
"cool of the evening".

He warned that if one exercised in the

evening he was to wait for about an hour before going to bed in order
to give the body time to unwind.

Fixx (8 ) agreed that it was pretty

much the preference of the individual.

For him morning was best,

lunchtime second-best, but by evening one could be leaving it too
late.
Regarding regularity of exercise, Cooper suggested no less
than three times per week and preferably four, and no more than
six days a week.

If a person exercised less than three days,

the training effect would begin to wear off, and more than six
days per week overtaxed the body.

Mirkin (33) suggested a minimum

pulse rate of 120 beats per minute for at least 30 minutes

three

times a week - somewhat lower than Cooper's recommendation.
He also suggested a five to eight-minute warmup period prior
to any aerobic activity and a five to eight-minute cooling down
by walking or jogging slowly.

He did not recommend exercising when

the temperature exceeded 98 degrees Fahrenheit, especially when the
humidity was high, for unconditioned persons.

However, if the work

outs were mild enough, one could become acclimatized in about two

weeks.

He gave no restrictions for cold weather, so long as one was

dressed warmly enough and did not cool, off too quickly.

McGowan (59)

suggested adding or removing clothing according to the temperature
and the activity.

He warned about breaking into a sweat because

during winter the heat was lost through wet clothes, making chills
or even worse possible.
Cooper recommended extra salting c.f food or the. use of salt
tablets in hot weather exercising to solve the problem of loss of
salt from the body, but not on an empty

stomach.

He also sug

gested drinking more water to compensate for water loss as long as
it was not overdone.

Some advantages were to be gained from, exer

cising in hot weather because work was more exhausting, causing the
body systems to work harder to produce the required energy and to
fight the heat at the same time.

Thus the individual wotild be

getting an additional benefit from the heat as well as the exercise.
Mirkin (4) said in the heat of summer the body must adapt in the fol
lowing ways:
Your heart must work harder.
In addition to pumping blood
to your muscles, your heart must increase the amount: of
blood it pumps to the skin.
Exercise in hot
Your muscles do not work as efficiently,
weatner impairs performance by increasing fluid loss and
raising your body and muscle temperature, When their temperature rises, muscles don't extract oxygen, produce energy, or
contract efficiently.
It takes more calories to exercise in the heat. The extra
workload on your heart requires more energy. Your heart
burns more calories than any other muscle in your body.
Since it must work harder in hot weather, your calorie
requirements increase.
Cooper said that exercising at higher altitudes had the same effect
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because the body was made to work harder to get the available oxygen
in an oxygen-thin atmosphere.
For the diet, Cooper suggested a little bit of ail the good
foods, but to go easy on the animal fats, dairy fats and sugar.
An assortment of the following foods were best:

whole wheat bread

or whole grain cereal, lean meats, fish, non-fat dairy products,
fresh fruits and fresh vegetables.

In the variety should also be

included a balance between protein and carbohydrates.

He also indi

cated the importance of a good breakfast to increase productivity.
He said that most of the recommended foods counted relatively low in
calories and most of the non-recommended foods, notably desserts,
ran high.
In addition, he suggested cautions on smoking as it cut down
performance as well as affected the health.

Research had shown that

smoking involved inhaling carbon monoxide with the smoke.

Carbon

monoxide had an affinity for hemoglobin, the. oxygen-carrying part of
the blood, and carbon monoxide could knock off as much as seven
per cent of available hemoglobin and thus impair the performance.
The body then was unable to get enough oxygen to the cells in order
to produce that vital energy for work.
Cooper tested 1000 young recruits at Lackland Air Force Base
with the following results:

as cigarette, consumption increased,

performance decreased, and he suggested as the smokers added years
and cigarettes, che performance gap would decrease proportionately
more.
He mentioned that alcohol would also affect, performance.

As
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cigarettes prevented some of the hemoglobin from taking on oxygen in
the lungs, so alcohol prevented some cf the hemoglobin from re
leasing at the tissue level.

Then the tissues - brain and muscle

tissues - did net get enough oxygen, and

hypoxia set in.

When illness struck, Cooper suggested two ways for getting
back to a 30-point-per-week exercise regimen.
the amount of time away from exercising.

This depended on

If a considerable time

had elapsed, he recommended that the individual take the 12 -minute
test and then go back into the conditioning program if he rated
below Category IV.

If the illness had not been long, he suggested

just getting back into the 30-points-per-week regimen as quickly
as possible.
Cooper warned against a bad mental attitude, advising individ
uals not to become discouraged.

He warned against looking for day-

to-day improvements, and said the individual was competing only with
himself.

He also warned about the static period that would come

along and encouraged individuals not to give up.
In her book, Aerobics for Women, Mildred Cooper (39) listed
certain medical conditions which absolutely prohibited undertaking
any form of exercise program.

These were:

- Moderate to severe coronary heart disease that causes
chest pain (angina pectoris) with minimal activity.
- Recent heart attack. A 3- month waiting period is mandi't.ory before you start on a regular conditioning program,
and even then any conditioning must be medically supervised.
- Severe disease of the heart valves, primarily the result
of having rheumatic fever at: an early age. Some patients
with this condition shouldn't exercise at all, not even to
the extent of walking fast.
- Certain types of congenital heart disease, particularly
those in which the body's surface turns blue during
exercise.
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- Greatly enlarged heart resulting from high blood pressure
or other types of progressive heart disease.
- Severe heartbeat irregularities calling for medication or
frequent medical attention.
- Uncontrolled sugar diabetes constantly fluctuating between
too much and not enough blood sugar.
- High blood pressure not controlled by medication- for example,
readings of 180/110 even with medication.
- Obesity. If you're more than 35 pounds overweight according
to standard charts, you must lose weight on a walking
program before you can begin anything more strenuous like
jogging or running.
- Any infectious disease during its acute stage.
In addition, her husband had designated another group of ten
ailments that, while not forbidding exercise completely, did make
caution and a doctor’s supervision imperative.

It was suggested that

exercise might even be beneficial to these health problems (39):
- Any infectious disease in its convalescent or chronic
stage.
- Sugar diabetes controlled by insulin.
- Internal bleeding, recently or in the past (in some caseexercise is not permitted at all).
- Kidney disease, either chronic or acute*
- Anemia under treatment but not yet corrected (less than 10
grams of hemoglobin).
- Lung disease, acute or chronic, that causes breathing dif
ficulty even with light exercise.
- High blood pressure that can be reduced only to 150/90
with medication.
- Blood vessel disease of the legs that produces pain with
w<?Iking.
- Archritis in the back, legs, feet or ankles, requiring
frequent medication to relieve pain.
- Convulsive disease not completely controlled with medication.

CHAPTER I I I

SUMMARY
Cooper’s aerobic program was found to be a variety

of exer

cises that stimulated heart and lung activity for a time period suf
ficiently long to produce beneficial changes in the body.

These

exercises included running, swinning, cycling, jogging, walking,
skating, handball, racquetball, squash, basketball, soccer, hockey,
lacrosse, stationary running, stationary cycling, stair climbing and
rope skipping.
The aerobic program was founded upon three basic principles:
(1 ) the role of oxygen in the body, (2 ) the establishment of a point
system (with special adaptations for overweight and cardiac

at lent s)

for measuring exercise activity, and (3) the results, also called the
training effect.

The fact that oxygen

could be scientifically

measured and its role in bouy function determined was the basis fox
the establishment of the point system.

The point system assured that

one would get sufficient amounts of oxygen regularly.

At the same

time, regular and consistent earning of the points would assure
enough oxygen to bring about the beneficial changes in the body, cumu
latively known as the training effect.

The training effect was evi

dence that a sufficient supply of oxygen was being consumed to pro
duce fitness - connoting freedom from disease, reasonable muscular
development, functional flexibility of the joints, adequate vital
capacity of the lungs, reserve capacity of the heart and blood vesssls, and stamina - the capacity to endure exertion and stressful
physical activity as a reflection of good cardiopulmonary reserve.
The training effect was evident not only in physiological manifesta
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tions but also in positive psychological changes.
The related literature v a s predominantly

supportive of

Cooper's aerobics program, with relatively few criticisms exposing
its weaknesses.

Criticism had been levelled primarily at the point

system, with the result that Cooper continued to modify it as re
search rex-ealed new information about exercise physiology.

Some

writers disagreed with certain aspects of the program, but primarily
on the basis of their personal preferences.
Every effort had been made to insure the safety of embarking
on

an aerobic exercise program, and these precautions were outlined

by both Dr. Cooper and his wife.

CHAPTER IV

ANALYSIS
In light of the related literature pfeser
and critical in nature, this writer tended «.
with Cooper's program of aerobics.

d, both supportive
tea in principle

Although there was agreement tad

disagreement among authorities, most of them supported his concepzs.
'The arguments presented which were critical of various parts of
program have sound reasoning behind them.

is

For example, Cooper recom

mended a medical examination before embarking on an exercise pr, gram.
Host authorities agree with him.

A medical examination would srreen

out the types of medical conditions under which it would be harmful
for the individual to exercise - those spelled out in Mildred Cooper's
Aerobics for Women.
routin

However, those who criticized him felt th it a

medical examination carried out in most doctors' offic :s was

inadequate to determine such conditions, and did not justify tie
cost of the examination.

A much more extensive (and expensive■ exam

ination would be necessary to determine these conditions.

A

thorough examination for those planning to embark on an aerobi s
exercise program should include a stress ECG, but few general

rac-

titioners would have the time or the equipment to administer tf at test.

A professional examination by a podiatrist would determine foot and
leg. structure faults that: could precipitate injuries.

Thus, th

critics recommended that a pre-exercise program medical axaminat on
should be optional.

This writer recognized the validity of both argu

ments, but basically agreed with Cooper's recommendation for a
exercise medical examination.
expertise to screen o>

p- -e-

He fel*" the doctor had the pro tcss. m a l

the grossest, medical abnormalities, and it
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need be he could refer his patient to a specialist.
In developing an aerobics program in a school setting, the
physical education instructor should be responsible for making his
students aware of the stress and potential injuries that might be
incurred in the program, and the merits of a medical examination prior
to beginning regular, consistent exercise,
Astrand criticized the need to score 20 - 30 points of exercise
per week.

This writer recognized the validity of aiming for a 30-

points-per-week score, realizing the benefits of that amount of
exercise.

However, the writer also recognised that gaining the

points became a binding force, where points HAD to be earned, at the
expense of enjoyment of the activity.

A sense of guilt could easily

develop if the required points-per-week were not earned.

It was

fait that more stress should be placed on the merits of participating
in even ANY amount of exercise, any exercise being more beneficial
than no exercise at all.

As short-range goals were achieved, new

goals could be set, so the individual could eventually progress to
the stage where he could achieve 30 points worth of exercise per week.
Cooper’s program included a progressive conditioning program, but even
this was assigned points.

The point system might easily become an

end in itself, rather than the means to an end.

Cooper said that,

when an individual was consistently earning 30 or more points per
week, the training effect would be

noticeable.

It was this writer's

opinion that beneficial changes would begin to take effect and be
noticeable even before reaching 30 points - any amount ot exercise,
regardless of how much or how little, had to have its merits.

it

was felt that these benefits should be pursued and activity en
couraged, even earlier than 30 points per week level.
The major criticism of Cooper's paint system cane from the
scientific community itself - men who had the elaborate and sophisti
cated equipment and facilities for duplicating Cooper's research.
However, since the ordinary individual did not have access to such
testing facilities, the finer points of disagreement were con
sidered by this writer to be of little consequence.

The point system

Cooper had devised, no matter how imperfect, would be adequate and
justified if it served to motivate inactive individuals to activity.
Because the need for activity has been generally accepted as
fact, and because the merits of the aerobic program, especially the
benefits to the cardiovascular and pulmonary systems, have been proven
scientifically, it was the opinion of this writer that incorporating
an aerobic program into the school physical education programs would
be advisable.

It was felt that young people were at an age when be

ginning a consistent program of exercise was much easier.

Regular

exercise could become a part of their lifestyle if begun early
enough, and because the aerobic program used such a diversity of in
dividualized as well as group exercises, this could be carried into
and through their adult years.

If the aerobics program was incorpor

ated into school physical education programs, this writer felt that
minor modifications would be necessary to compensate for the age.
level of maturity, and fitness of the students.
This writer has been, participating in the three major exerciser
of the aerobics program - jogging, swimming and cycling - for a
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number of years, and can personally attest to the benefits to be
gained from aerobic activity.
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